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Abstract

AIM: To explore the expression of triggering receptor expressed
on myeloid cells (TREM-1) mRNA in acute pancreatitis (AP).

METHODS: Using the reverse transcription polymerase chain
reaction (RT-PCR), we examined the expression of TREM-1
mRNA in 10 cases of mild acute pancreatitis (MAP), 8 cases of
severe acute pancreatitis (SAP), and 10 cases of healthy control
subjects. And we also examined the expression of TREM-1
MRNA in 14 cases of AP (including 10 MAP and 4 SAP) before
treatment, after successful therapy and clinically cured.

RESULTS: The expression of TREM-1 mRNA in the groups
of MAP, SAP patients and healthy control subjects was
0.771+£0.274, 1.092+0.331 and 0.459+0.175, respectively;
there was a significant difference among the three groups
(P<0.05). And there was also a significant difference
between the AP patients (0.914+0.341) and healthy control
subjects (0.459+0.175) (P<0.05). Moreover, in the 14 cases
of AP, before treatment, after successful therapy and clinically
cured, the expression of TREM-1 mRNA was 0.905+0.226,
0.739+0.169 and 0.633+0.140, respectively, and there was
a significant difference among the three stages (P<0.05).

CONCLUSION: The expression of TREM-1 mRNA in the
patients with AP increases obviously, and correlates with the
degree of AP. Furthermore, the expression of TREM-1 mRNA
is distinctly different at the different stages of AP. It indicates
TREM-1 may play an important role in the occurrence and
development of AP.
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INTRODUCTION

TREM-1 is a new activating receptor of the 1g superfamily
expressed on human myeloid cells. And it isselectively expressed
on blood neutrophils and a subset of monocytes and up-
regulated by bacterial lipopolysaccharide (LPS)™. Researchers
have demonstrated that TREM-1 mediates activation of
neutrophil and monocytes, and may have apredominant rolein
inflammatory responses such as septic shock and systemic
inflammatory response syndrome (SIRS)™*2. In this study, we
aimed to explore the expression of TREM-1 mRNA in AP and

tried to reveal etiology of AP and underlying mechanism.

MATERIALS AND METHODS

Patients and specimens

Data obtained from 18 AP patients without any trestment during
48 h of the onset of the disease and 10 healthy control subjects
were explored. According to the standards of diagnosis and
classfication of AP proposed at the Sixth Nationa Conferenceon
Pancreatic Surgery of Chinain 199613, we divided the AP patients
into two groups: 10 cases of MAPR, and 8 of SAP. Among the AP
patients, we examined the expresson of TREM-1in 14 patients at
different stages of the disease (before treatment, after successful
thergpy and clinicaly cured). We collected 2 mL of blood fromthe
patients and controls before breakfast in the morning and stored
them in the EDTA tube. The total leucocytes in the blood were
separated by centrifugation a 1 200 r/minfor 15 min.

Reagents and primers

Trizol reagents, Oligo (dt) 15, M-MLV reverse transcriptase
and DEPC werethe products of Promega Co. (USA). Tag DNA
polymerase were purchased from Sangon Co. (Shanghai). The
RNase inhibitor was from Takara Co. (Japan). According to the
human TREM-1 and (3-actin cDNA sequence reported in
GeneBank, we designed two sets of primers: TREM-1 sense 5’ -
GTG TGT GAT CTA CCA GCCT-3', antisense 5'-TTC AGA
GTCAGGAGT GGA G-3' (amplified fragment length: 232 bp);
B-actinsense5'-GTG CGT GACATT AAG GAG-3', antisense
5'-CTAAGT CATAGT CCGCCT-3' (amplifiedfragment length:
520 bp).

Total RNA extraction
The total RNA was extracted from the leucocytes by Trizol
reagent. The extracted RNA concentrations and purity were
determined at Ay and Aqg Spectrophotometrically (Beckman
DU650, USA). Then 750 mL/L ethanol was used to preserve
total RNA at -20 °C.

Reverse transcription polymerase chain reaction

Thetotal RNA was denatured by incubation for 5minat 70 °C
and rapidly cooled on ice for about 2-3 min. Single-stranded
cDNA was synthesized by mixing 1-2 g denatured RNA with
0.5uL (40 u/pL) RNaseinhibitor, 1 puL (200 u/pL) M-MLV
reversetranscriptase, 4 pL reaction buffer, 1 L Oligodt (15),
1 pL (20 mmol/L) dNTP, and adding DEPC-treated water up to
20 L. TheRT reaction mixturewasincubated at 37 °C for 60 min,
followed by 95 °C for 5 min to inactivate M-MLV reverse
transcripatase, and stored at 4 °C for use.A 5 uL of the cDNA
was used as template in PCR amplification for TREM-1. The
mixture (50 uL) consisting of 1 pL of primers(pl/p2 of TREM-1
and 3-actin) each, Tag DNA polymerase(0.5pL (5U/pL),10xPCR
buffer 5 uL, MgCL,3 pL (25 mmol/L ), by addition of deionised
water upto 50 L, wasreacted on aprogrammable thermocycler
(Perkindmer 9600). The DNA waspredenatured at 95 °Cfor 5min,
followed by 35 cycles of denaturation (45 sat 95 °C), annealing
(45sat 56 °C), and extension (45 sat 72 °C). Then the mixture
wasfinally extended for 10 minat 72 °C, and stored at -20 °C. [3-
actin was served asinternal control in each experiment under
the same conditions.
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Electrophoresis identification and quantitative scanning

PCR products(7-9 uL) with DL 2000 marker wered ectrophoresed
through 10 g/L agarose gel in 1xTBE at 70V for 30 min. The
samples were stained with ethidium bromide (0.5 mg/L) and
observed by ultraviolet illumination and photographed. Each
lane was scanned longitudinally. The A vaues of TREM-1 and
[3-actin bands were measured by agel imaging analysis system
(GELWORKS 1D advanced v4.01). The Aratiosof TREM-1/p3-
actin representing therelative level s of the expression of TREM-1
mMRNA were cal culated for semi-quantitative analysis.

Statistical analysis

Results were presented as mean+SD. Statistical comparisons
wereanalyzed through the SAS 8.1 software. Analysisof variance
was used. P<0.05 was considered statistically significant.

RESULTS

Expression of TREM-1 mRNA and semi-quantitative analysis
The expression of TREM-1 mRNA in the groups of MAP, SAP
patients and healthy control subjects were 0.771+0.274,
1.092+0.331 and 0.459+0.175, respectively. There was a
significant difference among the three groups (P<0.05). The
differencewasalso significant (P<0.05) (Figures 1, 3) between
the AP patients (0.914+0.341) and healthy control subjects
(0.459+0.175). In AP patientsof beforetreatment, after successful
therapy and clinically cured, the expression of TREM-1 mRNA
was 0.905+0.226, 0.739+0.169 and 0.633+0.140, respectively.
There was a significant difference among the three stages
(P<0.01 or P<0.05). And the expression of TREM-1 mRNA was
higher in clinically cured group than in healthy control subjects
(P<0.05) (Figures2, 4).
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Figure 1 Electrophoresis of the PCR products. M: DL2000 marker;
1: the PCR product of normal subject; 2: the PCR product of
MAP; 3: the PCR product of SAP. The amplified fragment lengths
of B-actin and TREM-1 are 520 bp and 232 bp respectively.
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Figure 2 Electrophoresis of the PCR products. M: DL2 000
marker; 1: the AP patient before treatment; 2: the same patient
after successful therapy; 3: the same AP patient after clinically
cured; 4: negative control. The amplified fragment length of
B-actin is 520 bp, of TREM-1 is 232 bp. 10 g/L agarose gel.
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Figure 3 The A ratios of TREM-1/3-actin in different degree of
AP: There was a significant difference among the three groups
in the expressions of TREM-1 mRNA (P<0.05). And between
the AP patients and healthy control subjects, the difference
was significant (P<0.05).
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Figure 4 The A ratios of TREM-1/B-actin in different stage of
AP: 1, the group in the stage of before treatment. 2, the group
in the stage after successful therapy. 3, the group in the stage
of clinically cured. 4, the group of normal subject. There was a
significant difference among the three stages in the expres-
sion of TREM-1 mRNA (groups 1, 2 and 3. P<0.05). And in the
group of clinically cured the ratio was higher than in healthy
control subjects (P<0.05).

DISCUSSION

AP isadisease of self-digestive chemical inflammation with
unclear etiology. In most cases, they present aself-limited course.
Twenty percent of patients with AP have a severe form of the
disease. SAPis such asevere disease that it may be associated
with both systemic and local complications, such asrespiratory
insufficiency with adult respiratory distress syndrome (ARDS),
renal failure, the devel opment of pancreatic and peripancreatic
infection. The mortality of SAP is higher than 40%*°. Even
now, there are no efficient and sensitive methodsto treat AP
successfully because the pathogenesis of AP still remains
obscure®, Recent studies” show that factors like the pancreatic
enzymes activated abnormally lead the body to secrete and
amplify large quantities of cytokines. Finally, the cytokines
increasevascular permeability, activate complement components,
resulting in microcirculatory impairment and imbalance of
thrombo-fibrinolytic system. Many of these events occur not
only in the pancreas itself, but aso in the other vital organs
and tissues, leading to SAP and complicationg®?. Generally,
there are three phases of AP progression: local acinar injury,
systemic response, and general sepsis”. Moreover, some data
suggest that the changesin concentration of proinflammatory
cytokines can be an early diagnostic criterion for AP, Most
authors have realized that the pathogenesis of SAP is very
complicated. Itisamultifactorial aswell asmultifaceted disease.
First of al, the etiologic agents initiate the pancreatic acinar
injury by release of pancreatic enzymes and over-stimulation of
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macrophages and neutrophils, and then the cytokines and
inflammatory mediators are delivered213,

In 2000, Bouchonet al. had identified a new activating
receptor of the Ig superfamily expressed on human myeloid
cells, called triggering receptor expressed on myeloid cells
(TREM). TREM-1isselectively expressed on blood neutrophils
and a subset of monocytes and up-regulated by bacterial LPS.
Engagement of TREM-1 triggers secretion of 1L-8, monocyte
chemotactic protein-1, and TNF-al pha and induces neutrophil
degranulation. Intracellularly, TREM -1inducesCa2+ mobilization
and tyrosine phosphorylation of extracellular signal-related
kinase1 (ERK 1), ERK 2 and phospholipase C-gamma. Tomediate
activation, TREM-1 associates with the transmembrane adapter
molecule DAP121*, Furthermore Bleharski et al.*® suggested
that activation of TREM-1 on monocytes participated in the
early induced and adaptive immune responsesinvolved in host
defense against microbial challenges. Thus, TREM-1 was
considered mediating the activation of neutrophil and monocytes,
and might have a predominant role in inflammatory responses.

Wilson et al.[*¥ discovered that SAP had many similarities
to sepsis syndrome and septic shock. The haemodynamic features
of cardiovascular instability, reduced gection fraction and
decreased systemic vascular resistance wereindistinguishablein
each of these conditions. In addition, there are many striking
similaritiesin the cytokine and inflammatory mediator profiles,
suggesting that the haemodynamic abnormalities may result
from the same pathogenic mechanisms, dbeit asaresult of different
inflammatory stimuli.

In 2001 through their experiments, Bouchon et al.12 believed
that inflammatory responses to microbial products were
amplified by apathway mediated by TREM-1. TREM-1wasan
activating receptor expressed at high levelsin neutrophils and
monocytes that infiltrate human tissuesinfected with bacteria.
Furthermore, it was up-regulated in peritoneal neutrophils of
patientswith microbia sepsisand micewith experimental LPS-
induced shock. Notably, blockade of TREM-1 protected mice
againgt L PS-induced shock, aswell as microbial sepsis caused
by live Escherichiacoli or caecal ligation and puncture. Their
results demonstrate a critical function of TREM-1 in acute
inflammatory responsesto bacteriaand implicate TREM-1asa
potential therapeutic target for septic shock. A recent study
shows that TREM-1 amplifies Toll-like receptor-initiated
responses against microbial challenges and potentiates the
secretion of proinflammatory chemokines and cytokinesin
response to bacterial and fungal infections. Blockade of TREM-
1 reduced inflammation and increased survival in animal models
of bacterial infectionsthat caused systemic hyper-inflammatory
syndromes*”). But nobody knows how TREM-1 expressed in
AP asyet. According to the theory mentioned above, we carried
out a study of the expression of TREM-1in AP,

We demondirated that the expression of TREM-1inleucocytes
of patientswith AP was much higher than that in healthy control
subjects and correlated with the degree of AP. Furthermore,
sgnificant differencesintheexpression of TREM-1 mRNA were
found at the different stages of AP. The expression of TREM-1
decreased gradually with the improvement of severity of the
AP patients. This experiment indicates that the expression of
TREM-1isrelevant to progression of AP. Because of lack of

relevant data about the patients after they were discharged
from the hospital, we only compared the expression of TREM-
1 between the cured group and healthy control subjects and
found that there was still asignificant difference between them.
Therefore, we suggest that the pathological changes of the
pancreas continued even after the patientswere cured clinically.
This study may help reveal the etiology of AP and the
mechanism of its progression. It may provide a new standard
for the diagnosis and classification of AP aswell asan efficient
method to cure AP by blocking the expression of TREM-1.
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